INTRODUCTION
Two hundred sixty-four oblique reflection-refraction profiles using expendable radio-sonobuoys were taken during the Eastern
Atlantic Continental Margin program sponsored by the International
Decade of Ocean Exploration - (Fig. 1) . The program covering 95,800 line kilometers, was carried out during cruises 67 (1972) and 75 (1973) meters (60 feet) or 91 meters (300 teet) below the buoy. In nearly all deployments the 19-meter depth was used to keep the hydrophone wi thin the wave-mixed, uniform temperature, surface layer enabling better detection of the direct water wave arrival.
The ship steamed away from the buoys at 7 to 9 km/hour and the source repetition rate was between 10 and 13 seconds --20 to 30 m travel between shots. The s low ship speed was chosen to keep the travel time step-out of the reflected wavetrains between successive shots small enough to maintain good visual coherence on the recording.
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The sources were a 2.0 liter (120 cu. in.) and/or a 4.9
liter (300 cu. in.) Bolt PAR airgun operated at a pressure of about 1.2 x 107 N/m2 (1700 psi). The reflected and refracted returns were displayed on a graphic recording using a 7.5 or 8.0 second sweep commencing shortly before the onset of the seafloor reflection. The useful range of the reflection traces was generally limited to three times the normal-incidence travel time because of. the convergence of the returns and the decrease in.
intensi ty of the returns from buried horizons. Radio range of the buoy was about 20 seconds water wave travel time (30 km) .
The data were concurrently recorded on a 4-track Tandberg
Series 100 FM tape recorder. The channel allocations were:
1) normal incidence reflection profi le detected with the towed streamer, 2) tape speed compensation signal, 3) oblique reflectionrefraction return detected by the sonobuoy, and 4) voice announcements and shot instant. At 1 7/8 inches per second recording speed the bandpass is 0.1-313 Hz.
A bandpass filter of 15 to 35 Hz provided the most discernible display of the reflection data. The direct water wave arrival was often difficult to follow at range. Thus, determination of the travel time from the ship-towed source to the sonobuoy hydrophone was the poorest part of the measurement. At times, a replay of the tape at a higher filter bandpass was effective in better detection of the direct water wave travel time.
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PROCEDURE
Terrains of flat or uniformly s~oping horizons are best suited for oblique reflection-refraction profile determinations because the computation used is based on rectilinear propagation of rays through layers of constant velocity separated by planar interfaces.
In a majority of launchings, we were successful in anticipating a favorable attitude of the reflecting horizons over which the ship subsequently passed. Compressional wave velocities were only determined where the reflecting interfaces had a lateral extent of a few kilometers and a slope of less than 5 degrees as measured on the normal-incidence profile.
The velocity determination is very sensitive to accurate travel time measurements. Our practice was to trace the most continuous cycle rather than the leading edge of the reflection wavelet. The minimum increment in normal-incidence travel time between layers was chosen to be at least 0.2 seconds because of:
1) the duration of the airgun pulse (0.2 sec.), and 2) the deviations of the picks from the best fitted line having to be smaller than the thickness of the layer.
A data sheet (Fig. 2) detailing pertinent information about each sonobuoy was prepared. Since the determination of range to the buoy from the ship-towed source could vary as much as 5%, redundancy was sought by comparing two or more measurements of the shallow water temperature and the ship i s speed. Because all 
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Figure 10. Sonobuoy and concurrent normal incidence profile obtained from the continental shelf off Spanish Sahara and Mauritania. Only refraction returns were analyzed due to the shallowness of the water and the strong interference of the multiple water-column arrivals with the reflections from deeper interfaces. These velocity and depth determinations were used to identify horizons on the normal-incidence profile.
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